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[-SL2MU 

^l^^Ol ofl^S 1-^^- ^^ofl ^-g-O] ofl^H-g. ^-§-#611 $7}*M wV-g- 

•£ ^lS^^r -fr*^ l:3~l:93 -§-«l5L ^7> 

SrVul, ^Pflfe -fM^ofl tflgfl 0.3-2.0% ^7^}JL, o.^^^ofl tflSfl 1~30%1" 

^-§-#^1 ^7>*H ^-BOt^H 0.1~2Al^> ^-o> ofl^Bflesj. ^a^t}. 



£. 1 
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{Product ion method of low alkyl ester} 



S. 7-8: 4l*H 4 ^ ^7}^- * rflS^ nfl^ofl^Efls AjA^-g. 4^ ZL2fl = o]rf. 
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Qo]*)^ 7H 7>^ol 7^*H *l-§-3 ^^H^ 7>*lfe ^ 

tfl*H <?!^1 tfltg- cJ-zH^l ^^-71- o]^^ji oJt}. ol&)tb £iM t^-fi-^ #A^cl 

«l^>^iS. tfl7l^.<9 ^S^r ^^§1 ^ ^fe B>ol^.^^^ tfl^H £^7* o] 

:13> WH^-^I^ ^#AJ 7m, ^ sH-g~fH2}- ^-«7>^ *^|* Aj-Aj 

:14> wM-M^-fRr ^fiol Mo] -B-A>S>«^, ^-frSj- ^>-§-^>7l 
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10R!D30019649 #3 ^*>: 2003/12/13 

£-€^4 *d^7l#3.fe- 5,514,820^:^ £.<£/*}i# ^ 

#4 7>«i tb £.^/*lU-§- ^^>Kn #nfl.g-6fl^- ^ 7 >*H 4-§- 

-§-7Ha-^ tiV-f-A]^ #e]^]l-4 <^I^Bfls Aj^^g. <£^i}. n^i rf^- aJa^o^ ^eHU^S: 
■§r3«H ^7l*>Jl ^T#4 ^nfl-g-bfl^. t^-A] ^^-§-7loflA^ #-§-A]^ ofl^Efle 

*l y <^ ^-§-#£« *^l7l7] 3*f] <£#4 ^.<g/xl^ jr-^ ^-(laminar flow)7> o\M \+ 
fr*-§-( turbulent flow)* -fr*]*}^ 3H-fe:E=^7}- 10,000 °]^°] ^^^V-g-7l^ ^o] 

7V ^<^o> ^ ^-^7> zl&Iji ^Mlil^ ^r#* ^o] 7 ] 4)«H 2^:741 a> 

-g-*>Jl 7]^cfl^Ell5^ 7l ^^-§-71^ ^71 » H711 31 

£-€^4 £ cf^. Aj^ 7 i^ s ^ ^^.c}. ^. 7 fls.^ 2,131,654(1996/03/09)J:°fl 

*] y oM]-#B^M.Eiaf ^ ^ J±s-§-*l] §7fl*H^i *i<|HJ*l y oMHl^l^. 43 
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#^ H*}: 2003/12/13 



&)u)- 7flM-T} jtSJdflXjfe ti}-g-o] #14^ ^^l-S.^ ^S-§-Dfll- ^e)§Ho> ^j-H-S. I^nfl 

■i-o] ^Ajs]i£ til-g-^ £7 > ^7}«H &S.^ <g7\)S\$X^. £ 1^*Hr 

^<L3.^-B\ ^4 ^Aj^-o. ^ o]Aj- ^7>*m ^# 

4 = 7fl ^Aj-o] §>uj-^ oWAj-O.^ ^£)^A| ti];-§-^iE7> f 7 }f}^ HB^ A^lfl 

W>ol^^O] ofl^S 1-^^- A^Aj^ofl ojo^, AjA^o] o!]^lS S ^-§-1-61) ^7>*> 

^-fr *}°}SLK)^9] ^lSA] ^^^.-§-71 (batch reactor)* ol-g-*Hr 3^- -fr*l , 

^ «V-§-^l <^ ^AJA]^ ^ ofl^BllS 1-^^- «V-§-7lofl ^7>§> 
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:2> aW-SL^-fr ^^V-§-7l(PFR)i4 ^^JH^H.«]:-g-7l (CSTR)^- Q 

* 2]^«}-g-7l^ ^ O.S. <£^E}-. ol^Tfl ^ <g^-* # 
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7> 



CH 2 OCOR, 



CHOCOR, + 3CH 3 OH 



CH 2 OCOR 3 



CH 2 OH 
I 

CHOH 
I 

CH 2 OH 



R,COOCHj 



+ R 2 COOCH 3 



Triglycerides + Methanol 



R,COOCH, 
Glycerin + Methyl esters 



!8> 



J9> 



30> 



#71 *B-#°1M Rl *fl*l R 3 ^ ^±.^7} C 12 ~C2 4 tl ^7loltf. 

7^1^ ^l<Sf ^-f-ofl ofl^Eflsi-^^ 



= ^3 a.cf ^Tflfe -B-^l ^^ofl tfl-gfl i~30%# $7>*M *m 



33> 



(batch reactor), ^#-§-71 (plug flow reactor, PFR), <3 ^j3L^>^ 3. *&-§-7l (continuous 
stirred tank reactor, CSTR) ^ <>l-g-tr 3*^*3 ^ Si^l^* *}-§-^ ^ o^cf. o]&) 
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^ 2003/12/13 



tb ~ -f^ul, ^>-g-#^ 

^]^7l 4=1 £ PFR A>-g-^fe ^o] b>^3)^. 

±^2) ^^7l(2)ofl ^7Vt^.S^ -ft-*]^ <t#^; ^>M-^ ofl^-o.^. ^ 

tb^ £ 1°1H <£-M ^-§-^ ^#-§- ^ -fi-*l^- 7><l7Kl)o|H n]Bl ofl^^ 

Q^a^ ^A]7l^ %o) w>^^>t}-. OL^JL -fr^SH- <£&S>\ ^V-g-ofl ^ ofl^Efle.^ 

tb^S PFR Sfe CSTR^ <>l-§-tb ^^cHHfe wH^^t-H-^ ^1^1 ^j^M 
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^#71 ^^-§-71^ ^o]m ^7M^a ^ji7> ffltj-. 

^-S-fr. #H-fr, *K*HK ^elw-B-, ^u^flg), &*|MW). 

£ -fM^ ^^J15L w>-§-*>^ #^0] <£ # g. ofl^, «. 

^r-S- f^H o]± ^o]p]i^ 5E^ 1- o}^o] ^ tils. AV-g-^- ^ 

^7>*>ji, ^i^ofl tfiSfl 0.3-2.0% ^7>t!r^. atb tflsfl 

1~30%« ^7>§H 40~80°C^U1 0.1~2Al^> ofl^s. ■§!}. ^-§-A]^lcf. 
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#3 H*}: 2003/12/13 



# D ti^ MR(Macro-reticular) ^2:^ #XH§ «y=o] (-SQ3- H+ 

#¥7l i^-), ol^g-:^ ^]oi Amberyst-15(Rohm&Haas Inc. USA) &<%*\ 

-$M3<M» ^-§-^14 SL^r ^^-i4H#(Na0H), ^^#(R0H), M"H-§^ li 31 °1 H 
(NaOCH 3 ) f^H ^ *>M-^1 «97l^ a>-§-^ ^ o}t}. 

SEtb 31^] <97]^M|3.^ ^-i*)#3J *ll 2002-0081344 J^H Na/Na0H/ y -Al 2O3 , Cs x 0/ 

Y-AI2O3 *m* A>-g-^- ^ ojrf. 

^"71 JL*ll «a7l#pH^ x^r 0.1-2^ ^1» 7}&t±, 

€■ -fr*]^ 0 ^€-^ = «]-§-oj ^fi.S|^ ^1^1 ^6.5. Sj^tV 

4. *^^| alSfl ^7l^Pfll- A>-g-^ ^-f ^^7l# °l-§-*M # D fl» ^^4. 

^^1^ <^t!: 331^ o] ^^l^-i- ^^0.5. ^7)1^1 tf^Mfe ofl^Efls. 

#34^14 <*H^1 = fl-W-i: ^-eltb 4* ^l^Eile ^l-^ ^7Ha-i <£^i& ^ 
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°1 3HM=3 SH-#«*f| ^7>tbcf. nejji, <£o]# ofl^Efle ^A]e}-H i-££J<H 5^*1 

s.s fe ^^^j. 7l <^ ^ 9 aja]^ ji^s^ ofli^H oa-a- ^ 0^4. 

50> <^A]<^1 1> 

51> (D^m-Hl^S ^7].^. 

52> tfl^-B-(refined soybean oil) 1450g^r «fl*l #-g-7l (batch reactroHl ^ all- 75 0 C<:>IH 
30-g- qm^SXtt. *\}<£o] pj)^ 212. 8g, tfl^-B- rflwl 1%^ ^Aj-j^jg. 

(17. Og, 85% assay K0H) ^ tfl^ ^ tfl«l 5%^ ^IH^I ^-§-7H ^7>*>3. 80rpm^ 

S4> (2)tfl^ 

:55> tfl^-fr 1450g^- wfl*l*>-§-7H ^jl o]l- 75t*lH 30^- d\m*}%t\.. ofl^o] ^-uj-ig 

#-§-7H 212. 8g, ^^^--a- tfl^-H- f^tflwl iwt%(17.0g, 85% assay K0H) %7}^jl 

80rpm^ ^ y>-g-A]^lw]- HL^V-^ a) 40 «. ^ofl ti>-g-o] ^sj&t}. 
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^•§-3 ^^l#ol ^a^£)j7 a^fi] ^^ol ^%sfl^l^A-l 5^- ol^cfl «vo.o] ^jq&t} 
i8> . °H <M tfl^-H-^. bJ)^^ q-^oi >j s ^ #:el ^,§-01 

##^1, ^^7> *>#<^l lO^H tfl^sq- t^^cq ^^ 7 > iHisHiq-. 31 

-3<y HtiVAs'^Sfl o]a|$. ^^7} %x}2\SL3, &<H£ou}. ^a]^ li). £o) a}-^ ^^o} 

IH^l tfl^5f ^e^o] ^ ^ 30^- ^-<£ #-§-oi ^l*^ ipioflo) 

-§-°l f^^§- 3 %2±). 

3) = ^7>^ wl-gfl €1-*] ^ *flm^3]ii.» ^ ^ ^.rf Al^ofl ci 

«fl^m-S-7l^ PFRol ^<^tb ^-g-#£(reaction kinetics) 7H££ PFR^H -B-a>^ 



<^A]^] 2> 
(1)5% ME %7\=?- 

tfi-^-fi- 200g, ofl^ 29.4g(n(l^:tfl^-B- -§-«l 4:1), tfl^-fr ^ tflti] i%^ ^Aj-sj.^ 

# ^ tfl^-B- tflti] 5%^ ^oiitiiHi wfl^^7lofl %7}is}jL 80t:^ sorpm M*l 
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*" (2)10% ME %7}^- 

;5> tfl^-fi- 200g, "fl^t 29.4g(T J fl^:tfl^ 4:1), tfl^-fi- ro tflti] i%o} ^xj-aj-^ 

# g tfl^-ft- tfla] 10%^ pflioflA^)5 f «fl*l«V-§-7H ^7>«>jl 80 1:^ ^E, 50rpm 51 

30£-# ^r-l-A}^ ti>cl^^o] t^l^oil^Efll- ^ls^rf. 
i6> (3)tfl2^ 

57> ^-f-fr 200g, t-M* 29.4g(p|l^#:cfl^-B- #w] 4:1), tfl^-B- ro tflw] 

ti ti 7H $7}is}jL 80 -grJE, 50rpm SHgH^cS 30^-?> a] ^ t^o^Ei] s§ 

58> 5% ME ^7}^-, 10% ME $7}=?- * xfc^ofl tfl*M pfliii^H #«r§:^- £ 5ofl v}B}-ifl 

69> £ 5«*flS^ IfoflAEBf ^ 7} ^ 5% $ 7 ^<q. 10% ME ^7}^ S^r-i- 5 

* <M 80% pfl^ofl^Bfl^ rot oj^ - o^^rf. nem- tiWfl^jL* ft 



<^H 3> 

(lHliH^Efls ^7>^(l% ME, 3% ME, 5% ME, 10% ME, 20% ME) 

1450g* ^hg-7H ^7>^>al 75°C^l^i 30^- ^<?> ofl^Satf. o})<g Dfl^ 
212.8g(ti0^fir:^^ #«) 4:1), t^-fr tflH] i%<2) ^^-^#(85% assay K0H) ^ tfl^-f}- 

^ ^1 1%. 3%, 5%, 10%, 20%^ ^^ofl^BflH* zj-z}- ^7lofl $7>*Kn 80rpm^ S^JE 
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*> cfl^-f}- 1450g^r 1&-S-7H ^ 7}-&>ZL 75t:4H 30^- ^tt^SHt^. -f- 

212. 8g, ^-f-fr tflH] i wt %^ ^^q-H^(85% assay KOH)* tJhg-7H ^7>^ul 80rpm^ 

"6> 5E 6°fH*I^ *HlH^]=» ^ 7 RV ^7>^-7> tfla^ofl W]^ S.^- ^ ^- ^7l «>-g-^S. 



77> <^*H 4> 

79> -fi-3*]«<KKl ^^(oleic acid) 5%» tfl^Hf- 2 00g. 17. 6g, #*flS^ 

#4H3 Amberyst-15(Rohm&Haas Inc. USA) 40g^r «>-§-7H %7}-s\jl 80°C<>1H 

200rpm^ JSL^JES. 60£-?> ^H-^ -FM*]«J-y-§- w}o-|^.uJ^^-o] ^HH^e^. 

80> (2)1^o))^s % 7 }^L 

81> ^71 tfla^p-^ «V-g-2:^o]]^ tfl^-f}- ^*§= tflwl io%, 20%^1 IH^lSt ^?\*\ 
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. £ 7<HH*^ tfl^ ^ tfltil 10%, 20% ^7}^ ^7>^-7> ^HHiEfls 

<^*H1 5> 

-fi-Bl*l a oM> 6%« ^-fr^ ^^(Degummedcrude palm oil) 200g, tifl^* 

17. 6g, #«fl Amber lyst-15 40g» ^7HH 80 t^H 200rpm^ 60^-# ^>-§-Al^ w> 

ol^^o] T||6|^ t ^fls^^rf. 

#7] tfl^s} wV-g-^^H tfl^-fr ^) 10%, 20%^ ^ll^oll^Ells^. ^ ^ 7 >^> 
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» S. 8<M*1^ ^l^^Sf Ifl^-fr tfl«l 10%, 20% ^7>tb ^7>^7> ^^ofl^EflS 

•2> <^*H1 6> 

•3> (Dnfl^ofl^s ^ 7 ]-^. 

,4> -fr*1)-fr(Degummed crude rapeseed oil) 1450g, ^]fb§- 212. 8g( ^1^:^11^- Mr^] 4:1), 
-M4r tf*] 1%^ ^s^-§-(85% assay K0H), -M^r ^ tflwl io%, 20%^ ^IH^] 
S« #-§-7H ^7H>^rf. 

35> £rJE 75t), ^ 2.0kg/cm 2 (air gauge pressure), SL^S. lOOrpmO-5. 40^- ^ 

97> ^fl-H-CDegummed crude rapeseed oil) 1450g, 212.8g(^l^-i-:-B-^-R- ^-h] 4:1), 

-fr*H4r ^ tflHl l%<2} ^^#(85% assay K0H)» *}-§-7H ^7}^ 75°C , 
2.0kg/cm 2 (air gauge pressure), M^S. 100rpm-^-S. 40^ ^91 #-§-*l^ wH-£-^ ^-fr'*] pj) 
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i 

tflw] 10%, 20%^ iii^]5f %7}& ^7>^-7> tflS^ ^-f Jit} -f^^j- ofl^Bfls^. ^ 
JL3)-] 

^ A^H ^ ojs* ^ ^ 

£ ^6flA^ PFR4 sl^-^ti>-§-7]^ >§rf = ^o]7> &°_JELS PFR^l £43. 

loi> $g ^#4 -frX|<q ^r-g-l-ofl ^tb «HM3 o.iiL*| 31^3 ojg. 
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1] 

2] 

^IW 5a*H. ^fl-^-n-, ^Hr^r-fh *§*|-fh *W-$Hh *fl*Mq-7l-fr, <S*I«l-fh 

s^HK tf**, *l#-fh ^-fr, s)*>*Kh ^l(^fll), 

^-fKMO, 3-fKIMft), *!H-§--B- f^H <H^- *m- ^ «H 

3] 

^IW SU^H, °^#^r ^-§-, oim*. ^uj-o] 
41 

^ll^l -fr^l^ l:3~l:9^ w>-§-*l^ ^io S ^ ^oj^r] 

5] 

*U^ofl 5a<H^i, -8-^1 tflSfl 0.3-2.0% ^7>*Kr ^-i: ishb «H 
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6] 

*IU1M] 9X°]^\, ^^n^^ ^l«^^^e > «-^o]liEfls. > H^^oi] 

^Efls. ^o)iAi ^i-M-i- -fM^lH tfl^fl i~30% ^7^H ^#^7 *N-3 ^ 

[^th 7] 

*ll XH*!, olliBlls^^ €^)*HH 40~80r«^]Ai 0.1-2 
8] 

#^=°fl tfl*fl 1-30%-i- $^Al^ tiV^-l-ol] ^7>*H sj-vfcq on^-o.^ ^Al^J o_ 
9] 

*fl 11W ^fl^r MR(Macro-reticular) 7<H>^ 

^<=>1^^^1(-S0 3 --H + ^7] 5Lf-), ^^-M-S^-(NaOH), ^>^#(K0H), M-Hf-*!)^! 

o lB(Na0CH 3 ), Na/NaOH/Y-Al 2 0 3 , Cs x 0/y-A1 2 03 «f^H *}-u|. <y °. s^io s ^ 

^7]ofl^ x i=. o.l~2^ 7>^t).. 
10] 

^^^^ *fll^ *$y$6)] o^tfl wH^t)^, 
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[£ 2] 








< nJJ^H^S 0%, 40& > 
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HI 








in 








< ^fllH^s 5%, > 




< 5%, J5* > 
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[3E 

70 



4] 



60 
SO 



>. 20 







-A- 4:1,0% ME 




-V- 4:1, 5% ME 




Temperature : 75*C 




Mixing Speed : 60 rpm 




KOH : 1wt%(on base) 




Vapor Pressure 




SBO Add Value: 0.34 


1 — ■ 1 1 


W&ter Content: 0.03% 



10 

Tlme(mfn) 
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IS. 6] 

70 
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// // Temperature : 75*C 


4:1. 


0%ME 


If W / MMng Speed : 80 rpm 


-o- 4:1, 


1% WE 


Jf / / KOH : 1 wt%(dl base) 


-p- 4:1. 


3% ME 


\ / 11 Vapor Pressure 


4:1. 


5% ME 


\ J^jL SSO Arid Value: 0.34 


4:1, 


10% ME 


fjSfr** Water Content: 0.03% 


-v- 4:1, 


20% ME 
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20 30 
Tlme(min) 
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7] 

100 t — - 




70 



Time, min 

15L 8] 

100 t 




70 
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9] 





100 - 


Temperature : 75°C 


_ — -0 


-O 




so • 

60 • 


ivioang speed : 50 rpm ©— — 
MeOH/OQ Molar Ratio : 6 / 
KOH : 1wt%(oil base) / 
RSO Add Value : 2.45 / 
RSO WtetBr: 0.05% / 






Methyl ester conti 


40 ■ 
20 ■ 






RSO 0%ME 
RSO 10% ME 
RSO 20% ME 




0 J 






0 10 20 


30 


40 



Tlme(mln) 
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